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ORIGINAL RESEARCH

Resolution of a Low-Lying Placenta
and Placenta Previa Diagnosed
at the Midtrimester Anatomy Scan
Jennifer K. Durst, MD , Methodius G. Tuuli, MD, MPH, Lorene A. Temming, MD,
Owen Hamilton, BS, Jeffrey M. Dicke, MD
Objectives—To identify the incidence and resolution rates of a low-lying placenta
or placenta previa and to assess the optimal time to perform follow-up ultrasonography (US) to assess for resolution.
Methods—We conducted a retrospective cohort study of women with a diagnosis
of a low-lying placenta or placenta previa at routine anatomic screening. Follow-up
US examinations were reviewed to estimate the proportion of women who had resolution. A Kaplan-Meier survival curve was generated to estimate the median time to
resolution. The distance of the placental edge from the internal cervical os was used
to categorize the placenta as previa or low-lying (0.1–10 or  10–20 mm). A timeto-event analysis was used to estimate predictive factors and the time to resolution
by distance from the os.
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Results—A total of 1663 (8.7%) women had a diagnosis of a low-lying placenta or
placenta previa. The cumulative resolution for women who completed 1 or more
additional US examinations was 91.9% (95% confidence interval, 90.2%-93.3%).
The median time to resolution was 10 (interquartile range [IQR], 7–13) weeks.
The distance from the internal cervical os was known for 658 (51.0%) women. The
probability of resolution was inversely proportional to the distance from the internal
os: 99.5% (10–20 mm), 95.4% (0.1–10 mm), and 72.3% (placenta previa;
P < .001). The median times to resolution were 9 (IQR, 7–12) weeks for 10 to
20 mm, 10 (IQR, 7–13) weeks for 0.1 to 10 mm, and 12 (IQR, 9–15) weeks for placenta previa (P 5 .0003, log rank test).
Conclusions—A low-lying placenta or placenta previa diagnosed at the midtrimester
anatomy survey resolves in most patients. Resolution is near universal in patients
with an initial distance from the internal os of 10 mm or greater.
Key Words—low-lying placenta; obstetrics; placenta previa; transvaginal
ultrasonography for placenta location

P

lacenta previa complicates approximately 0.5% of all live births
and is a major source of maternal hemorrhage and morbidity.1,2 Routine ultrasonography (US) performed in the mid trimester identifies a high proportion of women with asymptomatic
placenta previa or a low-lying placenta.3–5 Resolution of placenta previa diagnosed in the mid trimester occurs in 66% to 98% of cases and
is more likely if the previa is marginal, low lying, or incomplete.6–8
Although consensus guidelines recommend follow-up US at 32
weeks’ gestation to assess for persistence of placenta previa or a lowlying placenta, there is limited evidence for when to perform
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additional US.9,10 Additionally, the influence of maternal
and US factors on resolution are understudied.7,11,12
The objective of this study was to identify the incidence and resolution rates of a low-lying placenta or placenta previa. Additionally, we aimed to assess the
optimal time to perform additional US in the third trimester to assess for resolution and to identify factors
associated with resolution of placenta previa and a lowlying placenta.

Materials and Methods
We conducted a retrospective cohort study of all
patients with a diagnosis of a low-lying placenta or placenta previa at the time of anatomy screening at a single
institution between February 12, 2010, and April 30,
2015. Patients were eligible if they had a low-lying placenta or placenta previa with continuation of pregnancy
beyond viability (defined as a gestational age of 24
weeks 0 days). Patients were excluded if the pregnancy
was terminated or ended in delivery or fetal loss before
24 weeks’ gestation. Before initiation of this study,
approval was obtained from the Washington University
School of Medicine Human Research Protection Office.
Fetal anatomy surveys were performed between 18
weeks 0 days and 23 weeks 6 days. The placental location in relation to the maternal cervix was assessed by
US for all patients at the time of the anatomy survey
using transvaginal US as part of a policy of universal cervical length screening. Transvaginal US was performed
by trained sonographers according to a standard technique.13 Briefly, after the patient’s bladder had been
emptied, the distance from the leading placental edge to
the internal cervical os was measured. Patients with a
leading placental edge of greater than 0 mm but 20 mm
or less from the internal cervical os had a diagnosis of a
low-lying placenta, whereas patients with a leading placental edge overlapping the internal cervical os had a
diagnosis of placenta previa.
Maternal demographic information and the obstetric history for women undergoing US at our institution
are entered into a prospective perinatal database at the
time of each US examination. Pregnancy complications,
delivery outcome data, and neonatal outcome data are
collected by review of electronic medical records and telephone contact with patients or referring physicians and
entered into this database by a dedicated perinatal
research nurse. Ultrasonographic details, including
2012
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gestational age at the time of diagnosis (based on the
best obstetric estimate),14 placental location, and presence of a low-lying placenta or placenta previa, were
abstracted from the database. The initial distance of
the placental edge from the internal cervical os at the
time of diagnosis was abstracted. Follow-up transvaginal US was performed to assess for resolution. The
timing of additional US examinations was typically at
28 weeks with further evaluations at 32 and 36 weeks
if persistence of a low-lying placenta or placenta previa
was noted.
The primary outcome was the proportion of
women who had resolution on follow-up US (defined as
a leading placental edge >20 mm). We calculated the
proportion of patients who had resolution at the first
follow-up or at subsequent follow-up US examinations,
as well as the proportion of women with persistence to
delivery. A Kaplan-Meier survival curve was generated to
estimate the median and 95th percentile of the time to
resolution for the total cohort. Patients with no followup scans in our system were considered lost to follow-up
and censored. Baseline demographics, obstetric histories,
and maternal outcomes were compared between
patients who had resolution and those with persistence
of a low-lying placenta or placenta previa. We used the
v2 test to compare categorical variables and the Student’s t test for continuous variables as appropriate.
We performed a further analysis for patients who
had a quantified distance between the placental edge
and the internal cervical os at the initial US examination.
Patients were categorized as having placenta previa, a
low-lying placenta between 0.1 and 10 mm from the
internal os, or a low-lying placenta 10 to 20 mm or
greater from the internal os (Figures 1–3). We compared baseline demographics, obstetric histories, and
maternal outcomes between the 3 categories. The v2
test was used for comparisons between categorical variables, and a one-way analysis of variance was used for
continuous variables. A time-to-event analysis was used
to estimate the time to resolution by the distance from
the internal cervical os. Cox proportional hazard models
were used to estimate predictive factors associated with
resolution. The proportional hazards assumption was
tested by the Schoenfeld global test.
All patients meeting inclusion criteria during the
study period were included. No a priori sample size estimation was performed. Tests were 2-tailed, with P < .05
considered significant. All statistical analyses were
J Ultrasound Med 2018; 37:2011–2019
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performed with STATA 12.1 software (StataCorp, College Station, TX).

Results
Of 19,113 women who underwent anatomy screening
during the study period, 1663 women had a diagnosis of
a low-lying placenta or placenta previa, for an incidence
of 8.7% (95% confidence interval [CI] 8.3%–9.1%).
After exclusion of women with pregnancies ending in
Figure 1. Representative image of anterior placenta previa on
transvaginal imaging.

Figure 2. Representative image of a posterior low-lying placenta
4 mm from the internal os on transvaginal imaging.

J Ultrasound Med 2018; 37:2011–2019
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demise, termination, or delivery before 24 weeks, 1656
were included in the study. Of those, 1289 (77.8%)
underwent at least 1 additional US examination to assess
for resolution (Figure 4). Older women were less likely
to have resolution on follow-up US. Parity, prior cesarean delivery, and race were not significantly different
between the groups. The mean distance from the os was
significantly greater for women who had resolution than
for those who did not (10.1 versus 1.6 mm; P < .001).
Women who had resolution were more likely to deliver
at a later gestational age, less likely to require cesarean
delivery, and more likely to deliver neonates with a
higher birth weight. Most women without resolution
underwent cesarean delivery (92.7%). Of the 5 patients
who delivered vaginally, 1 patient delivered precipitously, and the remaining 4 delivered at other facilities
(Table 1).
Of the 1289 women who underwent 1 or more
additional US examinations, 1184 had resolution, for a
cumulative resolution rate of 91.9% (95% CI, 90.2%–
93.3%). The first follow-up US was performed at a
median of 28 (interquartile range [IQR], 25–30) weeks’
gestation. The median time to resolution was 10 (IQR
7–13) weeks from diagnosis (corresponding to 29
weeks’ gestation in our cohort), with a 95th percentile of
17 weeks (corresponding to 36 weeks’ gestation in our
cohort; Figure 5). Overall, resolution occurred in 1006
women presenting for their first follow-up US (78.0%
[95% CI, 75.7%–80.3%]). Of the 283 women who did
not resolve at the first follow-up US, 248 returned for
Figure 3. Representative image of a posterior low-lying placenta
17 mm from the internal os on transvaginal imaging.

2013
3

Durst et al—Resolution of
of aa Low-Lying
Low-Lying Placenta
Placenta and
andPlacenta
PlacentaPrevia
Previa

Figure 4. Placenta previa and low-lying placenta at the second-trimester anatomy scan.

Table 1. Maternal Baseline Characteristics and Delivery Outcomes by Resolution Status
Characteristic
Age, y
Gestational age at diagnosis, wk
Distance, mma
Parity  1
Prior cesarean delivery
African American race
Body mass index, kg/m2b
Tobacco usec
Alcohol usec
Delivery outcomes
Gestational age at delivery, wkd
Cesarean deliveryd
Birth weight, ge

Resolved
(n 5 1184)

Not Resolved
(n 5 70)

P

29.8 6 5.4
19.3 6 1.1
10.1 6 6.6
677 (57.2)
174 (14.7)
317 (26.8)
26.0 6 6.9
69 (6.0)
86 (7.4)

31.5 6 5.6
19.8 6 1.5
1.6 6 3.7
42 (60.0)
14 (20.0))
15 (21.4)
25.7 6 5.8
3 (4.4)
4 (5.9)

.010
.001
<.001
.643
.227
.325
.701
.596
.633

38.8 6 2.6
408 (35.5)
3273.7 6 620.4

35.9 6 2.4
63 (92.7)
2709.9 6 578.2

<.001
<.001
<.001

Data are presented as mean 6 SD and number (percent) where applicable.
a
Distance was known for 628 patients in the resolved group and 30 in the not-resolved group.
b
Body mass index was known for 1116 patients in the resolved group and 66 in the not-resolved group.
c
Tobacco use and alcohol use were known for 1156 patients in the resolved group and 68 in the not-resolved group.
d
Gestational age and cesarean delivery were known for 1151 patients in the resolved group and 68 in the not-resolved group.
e
Birth weight was known for 1150 patients in the resolved group and 68 in the not-resolved group.
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additional US examinations, and 178 (71.8% [95% CI,
65.7%–77.3%]) had resolution, whereas 70 (28.2%
[95% CI, 22.7%–34.3%]) did not. A low-lying placenta
or placenta previa persisted in 5.4% of patients who
underwent 1 or more additional US examinations. There
was 1 vasa previa diagnosed at the midtrimester examination that persisted until delivery and 1 vasa previa
diagnosed on follow-up US in a patient who had a
resolved low-lying placenta (noted to be within 1 mm of
the internal cervical os at diagnosis). The placenta
Figure 5. Time to resolution for the total cohort. The red bars indicate
the 50th and 95th percentiles for time to resolution.

location was designated as anterior or posterior for 1536
patients with a low-lying placenta. An anterior low-lying
placenta was noted in 482 women at the midtrimester
US; a posterior low-lying placenta was noted in 1054
women at the midtrimester US. Of those who returned
for follow-up, 371 (98.9%) of women with an anterior
low-lying placenta had resolution, whereas 764 (94.1%)
of women with a posterior low-lying placenta had
resolution.
For women who completed more than 1 additional
US examination, those with resolution at the first followup scan were younger and more likely to be African
American than those with resolution at a later scan or
no resolution at all. Women who had resolution at the
first follow-up scan were less likely to require cesarean
delivery than those who resolved at a later date or did
not resolve (data not shown).
The distance from the internal os was quantified for
658 women (51.0%) who underwent at least 1 additional US examination to assess for resolution. Of these,
377 had an initial distance of 10 to 20 mm or greater;
216 had a distance between 0.1 and 10 mm; and 65 had
placenta previa. Central placenta previa, defined as a substantial portion of the placenta overlapping the internal
os, was diagnosed in 7 women who had at least 1 additional US examination. Women with placenta previa
were more likely to be multiparous, have a lower body

Table 2. Characteristics of Patients With Quantified Distance at the Initial US Examination
Characteristic
Age, y
Gestational age at diagnosis, wk
Distance, mm
Parity  1
Prior cesarean delivery
African American race
Body mass index, kg/m2a
Tobacco useb
Alcohol useb
Delivery outcomes
Gestational age at delivery, wkc
Cesarean deliveryc
Birth weight, gd

10–20 mm (n 5 377)

0.1–10 mm (n 5 216)

Placenta Previa (n 5 65)

P

29.6 6 5.4
19.4 6 1.1
14.8 6 3.0
198 (52.5)
42 (11.1)
97 (25.7)
25.7 6 6.4
27 (7.3)
35 (9.5)

29.6 6 5.2
19.3 6 1.1
3.8 6 3.8
124 (57.4)
29 (13.4)
55 (25.5)
26.1 6 6.8
16 (7.7)
11 (5.3)

30.1 6 5.7
19.5 6 1.2
0
49 (75.4)
12 (18.5)
22 (33.9)
24.7 6 5.1
6 (9.7)
6 (9.7)

.574
.526
<.001
.003
.236
.361
.037
.814
.180

38.9 6 1.9
114 (31.1)
3295.0 6 602.6

38.6 6 2.3
74 (35.9)
3245.5 6 670.4

38.0 6 2.2
32 (51.6)
3035.3 6 568.0

.016
.006
.130

Data are presented as mean 6 SD and number (percent) where applicable.
a
Body mass index was known for 360 patients in the  10–20-mm group, 199 in the 0.1–10-mm group, and 61 in the placenta previa
group.
b
Tobacco use and alcohol use were known for 368 patients in the  10–20-mm group, 209 in the 0.1–10 mm group, and 62 in the placenta previa group.
c
Gestational age at delivery and cesarean delivery were known for 367 patients in the  10–20-mm group, 206 in the 0.1–10-mm group,
and 62 in the placenta previa group.
d
Birth weight was known for 366 patients in the  10–20-mm group, 206 in the 0.1–10-mm group, and 62 in the placenta previa group.
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mass index, and require cesarean delivery than women
with a low-lying placenta (Table 2).
The probability of resolution was inversely proportional to the distance from the internal os: resolution
was noted in 375 (99.5% [95% CI, 98.1%–99.9%])
women with an initial distance of 10 to 20 mm or
greater, 206 (95.4% [95% CI, 91.7%-97.8%]) with a distance between 0.1 and 10 mm, and 47 (72.3% [95% CI,
59.8%-82.7%]) with placenta previa (Figure 6). Of the 7
patients with central placenta previa, 2 (28.6%) had
resolution. Of the 2 patients with an initial distance from
the os between 10 and 20 mm who did not resolve, 1
delivered vaginally without complications, whereas the
other had a repeat cesarean delivery for a persistent lowlying placenta. The median times to resolution were 9
(IQR, 7–12) weeks for women with a distance of 10 to
20 mm (corresponding to 28 [26–31] weeks’ gestation),
10 (IQR, 7–13) weeks for those with a distance of 0.1 to
10 mm (corresponding to 29 [26–32] weeks’ gestation),
and 12 (IQR, 9–15) weeks for those with placenta previa (corresponding to 31 [29–34] weeks’ gestation;
P 5 .0003, log rank test; Figure 7).
In the Cox proportional hazard model, the distance
from the internal os and multiparity were independent
predictors of resolution (adjusted hazard ratios, 1.52
[95% CI, 1.15–2.01] for 0.1–10 mm; 1.71 [95% CI,
1.30–2.23] for  10–20 mm compared to placenta
previa; and 1.22 [95% CI, 1.04–1.44] for multiparity;

Figure 6. Proportions resolved by initial distance category. The bars
indicate the proportions resolved by distance category (placenta
previa, low-lying placenta between 0.1 and 10 mm, and low-lying placenta between 10 and 20 mm).The numbers on top of the bars represent the percentages of the groups with resolution.

2016
6

Table 3). The proportional hazard assumption was met
(P 5 .22, Schoenfeld global test).

Discussion
We found that a low-lying placenta or placenta previa
was diagnosed in almost 1 of 10 women at the midtrimester anatomy survey when using transvaginal US.
Although the incidence in our population was high,
most women who returned for additional assessments
had resolution, and 95% of resolutions occurred by 17
weeks from diagnosis (corresponding to 36 weeks’ gestation in our cohort). The distance from the internal cervical os at the time of the midtrimester anatomy survey
and multiparity were independent predictors of resolution, whereas prior cesarean delivery was not associated
with resolution. Women with a low-lying placenta
located 10 mm or greater from the internal cervical os at
the midtrimester anatomy survey almost uniformly had
resolution before delivery. Vasa previa was rare in our
population (0.12% [2 of 1656 cases]) which was similar
to the 0.06% incidence described in a recent systematic
review.15
Consensus guidelines recommend an additional US
assessment of the placental location at 32 weeks’ gestation9; however, these recommendations are based on
limited data.10 A previous study by Eichelberger et al6
examined the timing of resolution of 366 patients with a
Figure 7. Times to resolution by initial distance category.The blue line
represents the time to resolution for placenta previa. The red line
represents the time to resolution for a low-lying placenta between 0.1
and 10 mm from the internal os. The green line represents the time to
resolution for a low-lying placenta between 10 and 20 mm from the
internal os.
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diagnosis of complete or marginal previa at 14 weeks’
gestation or later. In their analysis, the mean gestational
age for patients who had resolution was 28 weeks 4
days, which was similar to our finding of a median gestational age at resolution of 29 weeks. Heller et al8 conducted a retrospective analysis of 1240 patients with a
diagnosis of a low-lying placenta. Resolution occurred at
a mean gestational age of 26 weeks, with 65.9% resolving
by 28 weeks and 89.9% by 32 weeks. Our study identified a later median gestational age at resolution but
included patients with either a low-lying placenta or placenta previa, which likely biased our results toward a
later gestational age at resolution. When limited to
patients with a low-lying placenta, our analysis suggests a
median gestational age of resolution between 28 and 29
weeks. This gestational age was similar to that in the
study conducted by Eichelberger et al6 compared to a
gestational age of 26 weeks suggested by Heller et al.8
The optimal time for an additional assessment
should balance the need for multiple follow-up examinations with the potential benefit of diagnosing resolution
at an earlier gestational age. Although the median gestational age for resolution was 29 weeks in our population,
greater than 75% of women had resolution by 32 weeks’
gestation. Performing repeated examinations before 32
weeks leads to additional US examinations and could
potentially increase patient anxiety or iatrogenic interventions. When the cohort was examined separately,
low-lying placentas resolved earlier than placenta previa,
and the 75th percentile for resolution of a low-lying placenta between 10 and 20 mm corresponded to 31
weeks’ gestation and 32 weeks’ gestation for a low-lying
placenta between 0.1 and 10 mm, respectively. The 75th
Table 3. Predictors of Resolution of Placenta Previa Diagnosed
at the Midtrimester Anatomy Scan
Resolution
Characteristic

n (%)

Distance
Placenta previa (n 5 65)
47 (72.3)
0.1–10 mm (n 5 216)
206 (95.4)
10–20 mm (n 5 377)
375 (99.5)
Parity
Nulliparous (n 5 287)
273 (95.1)
Multiparous (n 5 371)
355 (95.7)
Prior cesarean delivery
Yes (n 5 83)
75 (90.4)
HR indicates hazard ratio.

J Ultrasound Med 2018; 37:2011–2019
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Adjusted HR

95% CI

Reference
1.52
1.71

1.15–2.01
1.30–2.23

Reference
1.22

1.04–1.44

1.04

0.82–1.33

percentile for resolution of placenta previa corresponded
to 34 weeks’ gestation. Our findings should be viewed as
reinforcement of professional society recommendations,
which recommend additional US at 32 weeks’ gestation
or even deferring it to later in pregnancy.9 In particular,
women with placenta previa who had resolution were
more likely to do so later, and an initial additional assessment at a later gestational age would be reasonable.
The incidence and likelihood of resolution of placenta previa or a low-lying placenta vary widely in the literature. One explanation for this variation is
heterogeneity in the timing of diagnosis (mid trimester
versus anytime in the second or third trimester) as well
as the type of placenta previa included (complete, marginal, or low-lying). Dashe et al7 conducted a cohort
study of 714 pregnancies with placenta previa (complete
or incomplete) diagnosed between 15 and 35 weeks’
gestation. Placenta previa diagnosed in the mid trimester
(between 15–19 and 20–23 weeks) persisted in 12%
and 34% of women, respectively. Our study suggests a
similar persistence in women with placenta previa diagnosed in the mid trimester, with 27.7% of women not
having sonographic evidence of resolution in our cohort.
Eichelberger et al6 noted a slightly lower persistence rate
of 20% for patients with placenta previa; however, the
timing of diagnosis was not limited to the mid-trimester.
When limited to low-lying placentas, our combined resolution rate of 98.0% (derived from 581 of 593 patients
with a low-lying placenta who resolved on follow-up
US) mimics the resolution rates from 2 previous studies
reporting resolution in 98.4% and 98.5% of patients with
a low-lying placenta.5,8 However, those previous studies
analyzed the resolution rate of any placenta within
20 mm of the internal os, whereas our study categorized
low-lying placentas into 2 groups (within 10 mm and
10–20 mm) and determined the resolution rate for each.
In doing so, we found near-universal resolution in
women with an initial low-lying placenta greater than
10 mm from the internal cervical os (99.5%).
Our study did not identify an association between
previous cesarean delivery and persistence of a low-lying
placenta or placenta previa. Our study included a similar
number of patients identified as having a previous cesarean delivery in the mid-trimester compared to the study
conducted by Dashe et al.7 However, the analysis by
Dashe et al7 was limited to patients with previa that
completely covered the internal os, incompletely covered the internal os, or reached the margin of it.
2017
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Therefore, we suspect the lack of an association between
persistence of placenta previa or a low-lying placenta
and prior cesarean delivery in our study to be a result of
different inclusion criteria, as our study included predominantly patients with a low-lying placenta.7 The incidence of placenta accreta has increased dramatically in
recent years, which is thought largely to be due to the
increasing number of cesarean deliveries.16 Although we
did not identify an association between prior cesarean
delivery and resolution of placenta previa and low-lying
placenta in our cohort, it is important for clinicians to
evaluate the placental location (anterior and posterior)
with the obstetric history to further guide patient
counseling.
Usual obstetric practice is to perform cesarean delivery for patients with a low-lying placenta. This recommendation stems from the results of a study conducted
by Oppenheimer et al.10 In their study, 7 of 8 patients
with a low-lying placenta in the third trimester required
cesarean delivery for bleeding complications related to
their placental location.10 Another study by Matsubara
et al17 similarly identified an increased risk of blood loss
during vaginal delivery with a low-lying placenta; however, their study included all women with a placental
edge within 40 mm of the internal cervical os and therefore makes these results difficult to generalize to usual
obstetric practice. When they analyzed the 9 women
with a low-lying placental edge within 20 mm of the
internal os, there was no significant increase in blood
loss at the time of vaginal delivery.17 Two previous studies addressed the mode of delivery in women with a
low-lying placenta located within 20 mm of the internal
cervical os in the third trimester.18,19 In a study conducted by Bronsteen et al,18 76.5% of women with a placental edge between 10 and 20 mm in the third
trimester were successful in delivering vaginally. Similarly, Vergani et al19 identified a much higher proportion
of women who successfully delivered vaginally (69%)
without increased rates of hemorrhage with a placental
edge-to-os distance of greater than 10 mm. These studies
suggest that vaginal delivery for women with a low-lying
placenta, particularly the subset with a placental edge
between 10 and 20 mm from the internal os in the third
trimester, may be reasonable.
Our study had several strengths. Our institution performs universal transvaginal US for cervical length
screening, which affords the best assessment of the placental location. Previous reports have demonstrated that
2018
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the use of transvaginal US for refinement of the placental
location is more reliable for diagnosing a low-lying placenta or placenta previa than transabdominal US, which
can overestimate the diagnosis.3,13 Our study represents
a modern cohort and adds to the current body of literature regarding the incidence of a low-lying placenta and
placenta previa and the likelihood of resolution. We
used a survival analysis to determine the gestational age
at resolution, which allowed us to take into account the
varying intervals of follow-up US.
Our study also had limitations. Although we
included a large proportion of women who returned for
at least 1 follow-up US examination, almost 1 in 4
women did not receive an additional US examination in
our unit. Additionally, only 51% of patients had an initial
distance from the os measurement recorded for our secondary objective determination. This factor could have
led to a selection bias. Given the retrospective design,
we could not account for unmeasured factors that may
have influenced the likelihood of persistence or resolution of a low-lying placenta or placenta previa. Additionally, as not all deliveries in our analysis occurred at our
institution, we were unable to ascertain how many pregnancies were complicated by placenta accreta and therefore did not assess the potentially confounding effect of
placenta accreta on the resolution rate. Finally, because
our study was conducted at a tertiary center, our cohort
was likely of higher risk and may have resulted in overestimation of the incidence of a low-lying placenta or placenta previa. This factor may reduce the generalizability
of our findings.
In conclusion, most women with a diagnosis of a
low-lying placenta or placenta previa at the midtrimester
anatomy survey have resolution before delivery. The
median time to resolution was 10 weeks from diagnosis
(corresponding to 29 weeks’ gestation in our cohort),
with a 95th percentile of 17 weeks (corresponding to 36
weeks’ gestation in our cohort). Women with a lowlying placenta between 10 and 20 mm from the internal
os have near-universal resolution by the third trimester.
This finding calls into question the utility of multiple
follow-up US examinations in these patients. Our findings will be useful for patient counseling and for decision
making regarding the timing of additional US examinations for placental location. The optimal timing should
balance the potential benefit of diagnosing resolution at
an earlier gestational age with the possible need for multiple additional US assessments.
J Ultrasound Med 2018; 37:2011–2019
J Ultrasound Med 2018; 00:00–00

Durstetetal—Resolution
al—Resolution of
of aa Low-Lying
Low-Lying Placenta
Placenta and Placenta Previa
Durst

References
1. Faiz AS, Ananth CV. Etiology and risk factors for placenta previa: an
overview and meta-analysis of observational studies. J Matern Fetal
Neonatal Med 2003; 13:175–190.
2. Crane JMG, Van den Hof MC, Dodds L, Armson BA, Liston R.
Maternal complications with placenta previa. Am J Perinatol 2000; 17:
101–106.
3. Lauria MR, Smith RS, Treadwell MC, et al. The use of secondtrimester transvaginal sonography to predict placenta previa. Ultrasound Obstet Gynecol 1996; 8:337–340.
4. Rosati P, Guariglia L. Clinical significance of placenta previa detected
at early routine transvaginal scan. J Ultrasound Med 2000; 19:581–
585.
5. Blouin D, Rioux C. Routine third trimester control ultrasound examination for low-lying or marginal placentas diagnosed at mid-pregnancy: is this indicated? J Obstet Gynaecol Can 2012; 34:425–428.
6. Eichelberger KY, Haeri S, Kessler DC, Swartz A, Herring A, Wolfe
HM. Placenta previa in the second trimester: sonographic and clinical
factors associated with its resolution. Am J Perinatol 2011; 28:735–
740.
7. Dashe JS, McIntire DD, Ramus RM, Santos-Ramos R, Twickler DM.
Persistence of placenta previa according to gestational age at ultrasound detection. Obstet Gynecol 2002; 99:692–697.
8. Heller HT, Mullen KM, Gordon RW, Reiss RM, Benson CB. Outcomes of pregnancies with a low-lying placenta diagnosed on secondtrimester sonography. J Ultrasound Med 2014; 33:691–696.
9. Reddy UM, Abuhamad AZ, Levine D, Saade GR. Fetal imaging: executive summary. Obstet Gynecol 2014; 123:1070–1082.

J Ultrasound Med 2018; 37:2011–2019
J Ultrasound Med 2018; 00:00–00

10. Oppenheimer LW, Farine D, Ritchie JW, Lewinsky RM, Telford J,
Fairbanks LA. What is a low-lying placenta? Am J Obstet Gynecol
1991; 165:1036–1038.
11. Lal AK, Nyholm J, Wax J, Rose CH, Watson WJ. Resolution of complete placenta previa: does prior cesarean delivery matter? J Ultrasound
Med 2012; 31:577–580.
12. Laughon SK, Wolfe HM, Visco AG. Prior cesarean and the risk for
placenta previa on second-trimester ultrasonography. Obstet Gynecol
2005; 105:962–965.
13. Smith RS, Lauria MR, Comstock CH, et al. Transvaginal ultrasonography for all placentas that appear to be low-lying or over the internal
cervical os. Ultrasound Obstet Gynecol 1997; 9:22–24.
14. Committee on Obstetric Practice, the American Institute of Ultrasound in Medicine, and the Society for Maternal-Fetal Medicine.
Committee opinion No. 700: methods for estimating the due date.
Obstet Gynecol 2017; 129:e150–e154.
15. Ruiter L, Kok N, Limpens J, et al. Incidence of and risk indicators for
vasa praevia: a systematic review. BJOG 2016; 123:1278–1287.
16. Silver RM. Abnormal placentation: placenta previa, vasa previa, and
placenta accreta. Obstet Gynecol 2015; 126:654–668.
17. Matsubara S, Ohkuchi A, Kikkawa M, et al. Blood loss in low-lying
placenta: placental edge to cervical internal os distance of less vs more
than 2 cm. J Perinat Med 2008; 36:507–512.
18. Bronsteen R, Valice R, Lee W, Blackwell S, Balasubramaniam M,
Comstock C. Effect of a low-lying placenta on delivery outcome.
Ultrasound Obstet Gynecol 2009; 33:204–208.
19. Vergani P, Ornaghi S, Pozzi I, et al. Placenta previa: distance to internal os and mode of delivery. Am J Obstet Gynecol 2009; 201:266.e1–
266.e5.

2019
9

